The MSSM in the Light of Precision Data by Heinemeyer, S. & Weiglein, G.
ar
X
iv
:h
ep
-p
h/
03
07
17
7v
1 
 1
4 
Ju
l 2
00
3
DCPT/03/84
IPPP/03/42
LMU 14/03
hep-ph/0307177
The MSSM in the Light of Precision Data ∗
S. Heinemeyer1† and G. Weiglein2‡
1Institut fu¨r theoretische Elementarteilchenphysik, LMU Mu¨nchen, Theresienstr. 37,
D-80333 Mu¨nchen, Germany
2Institute for Particle Physics Phenomenology, University of Durham,
Durham DH1 3LE, UK
Abstract
The potential of present and anticipated future electroweak precision data, in-
cluding the Higgs boson and top quark masses, for testing quantum effects of the
electroweak theory is investigated in the context of the Minimal Supersymmetric
Standard Model (MSSM). The present status of the theoretical predictions is an-
alyzed. The impact of the parametric uncertainties from the experimental errors
of the input parameters is studied, and an estimate for the remaining uncertainties
from unknown higher-order corrections is given both in the Standard Model (SM)
and the MSSM. Examples of electroweak precision tests in the mSUGRA scenario
and the unconstrained MSSM are analyzed, and the status of the global fit to all
data is discussed.
∗to appear in the proceedings of the workshop “Electroweak precision data and the Higgs mass”,
DESY Zeuthen, February 2003
†email: Sven.Heinemeyer@physik.uni-muenchen.de
‡email: Georg.Weiglein@durham.ac.uk
The MSSM in the Light of Precision Data
S. Heinemeyer1 and G. Weiglein2
1Institut fu¨r theoretische Elementarteilchenphysik, LMU Mu¨nchen, Theresienstr. 37,
D–80333 Mu¨nchen, Germany
2Institute for Particle Physics Phenomenology, University of Durham,
Durham DH1 3LE, UK
Abstract
The potential of present and anticipated future electroweak precision data, including the
Higgs boson and top quark masses, for testing quantum effects of the electroweak theory
is investigated in the context of the Minimal Supersymmetric Standard Model (MSSM).
The present status of the theoretical predictions is analyzed. The impact of the parametric
uncertainties from the experimental errors of the input parameters is studied, and an
estimate for the remaining uncertainties from unknown higher-order corrections is given
both in the Standard Model (SM) and the MSSM. Examples of electroweak precision tests
in the mSUGRA scenario and the unconstrained MSSM are analyzed, and the status of
the global fit to all data is discussed.
1 Introduction
Theories based on Supersymmetry (SUSY) [1] are widely considered as the theoreti-
cally most appealing extension of the Standard Model (SM). They are consistent with the
approximate unification of the gauge coupling constants at the GUT scale and provide
a way to cancel the quadratic divergences in the Higgs sector hence stabilizing the huge
hierarchy between the GUT and the Fermi scales. Furthermore, in SUSY theories the
breaking of the electroweak symmetry is naturally induced at the Fermi scale, and the
lightest supersymmetric particle can be neutral, weakly interacting and absolutely stable,
providing therefore a natural solution for the dark matter problem. SUSY predicts the
existence of scalar partners f˜L, f˜R to each SM chiral fermion, and spin–1/2 partners to
the gauge bosons and to the scalar Higgs bosons. So far, the direct search for SUSY
particles has not been successful. One can only set lower bounds of O(100) GeV on their
masses [2].
An alternative way to probe SUSY is via the virtual effects of the additional particles
to precision observables. This requires a very high precision of the experimental results as
well as of the theoretical predictions. The most relevant electroweak precision observables
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(EWPO) in this context are the W boson mass, MW , the effective leptonic weak mixing
angle, sin2 θeff , and the mass of the lightest CP-even MSSM Higgs boson, mh. Contrary
to the SM case, where the mass of the Higgs boson is a free parameter, within the MSSM
the quartic couplings of the Higgs potential are fixed in terms of the gauge couplings as
a consequence of SUSY [3]. Thus, at the tree-level, the Higgs sector is determined by
just two independent parameters besides the SM electroweak gauge couplings g and g′,
conventionally chosen as tanβ = v2/v1, the ratio of the vacuum expectation values of the
two Higgs doublets, and MA, the mass of the CP-odd A boson. As a consequence, the
mass of the lightest CP-even MSSM Higgs boson can be predicted in terms of the other
model parameters.
An upper bound of mh <∼ 135 GeV [4, 5] can be established, taking into account all
existing higher-order corrections (for mt = 175 GeV and a common soft SUSY-breaking
scale of MSUSY = 1 TeV). The prospective accuracy of the measurement of the Higgs-
boson mass at the LHC of about 200 MeV [6] or at an e+e− linear collider (LC) of
even 50 MeV [7, 8, 9] will promote mh to a precision observable. Owing to the sensitive
dependence of mh on especially the scalar top sector, the measured value of mh will allow
to set stringent constraints on the parameters in this sector.
In the unconstrained MSSM no specific assumptions are made about the underlying
SUSY-breaking mechanism, and a parameterization of all possible SUSY-breaking terms
is used. This gives rise to the huge number of more than 100 new parameters in addi-
tion to the SM ones, which in principle can be chosen independently of each other. A
phenomenological analysis of this model in full generality would clearly be very involved,
and one usually restricts to certain benchmark scenarios, see e.g. Refs. [10, 11, 12]. On
the other hand, models in which all the low-energy parameters are determined in terms
of a few parameters at the Grand Unification scale (or another high-energy scale), em-
ploying a specific soft SUSY-breaking scenario, are much more predictive. The most
prominent scenarios in the literature are minimal Supergravity (mSUGRA) [1], minimal
Gauge Mediated SUSY Breaking (mGMSB) [13] and minimal Anomaly Mediated SUSY
Breaking (mAMSB) [14, 15, 16]. Analyses comparing the Higgs sector in these scenarios
and discussing implications for searches at present and future colliders can be found in
Refs. [17, 18].
Examples for the current experimental status of EWPO are given in Tab. 1, including
their relative experimental precision. The quantities in the first three lines, MZ , GF ,
and mt, are usually employed as input parameters for the theoretical predictions. The
observablesMW , sin
2 θeff , ΓZ , on the other hand, are the three most prominent observables
for testing the electroweak theory by comparing the experimental results with the theory
predictions. Comparing the typical size of electroweak quantum effects, which is at the
per cent level, with the relative accuracies in Tab. 1, which are at the per mille level,
clearly shows the sensitivity of the electroweak precision data to loop effects.
The prospective accuracy that can be achieved for electroweak precision observables
at the next generation of colliders, including mt and mh, has been analyzed in detail in
Ref. [19] and is reviewed in Tab. 2.
2
central value absolute error relative error
MZ [GeV] 91.1875 ±0.0021 ±0.002%
GF [GeV
−2] 1.16637× 10−5 ±0.00001× 10−5 ±0.0009%
mt [GeV] 174.3 ±5.1 ±2.9%
MW [GeV] 80.426 ±0.034 ±0.04%
sin2 θeff 0.23148 ±0.00017 ±0.07%
ΓZ [GeV] 2.4952 ±0.0023 ±0.09%
Table 1: Examples of EWPO with their current absolute and relative experimental errors
(see text).
now Tev. Run IIA Run IIB LHC LC GigaZ
δ sin2 θeff(×105) 17 78 29 14–20 (6) 1.3
δMW [MeV] 34 27 16 15 10 7
δmt [GeV] 5.1 2.7 1.4 1.0 0.2 0.13
δmh [MeV] — — O(2000) 100 50 50
Table 2: Current and anticipated future experimental uncertainties for sin2 θeff , MW , mt,
and mh. See Ref. [19] for a detailed discussion and further references.
2 Theory status of precision observables in the MSSM
In this section we discuss the theory status of the various EWPO in the MSSM and
for sake of comparison also in the SM. In order to analyze virtual effects of SUSY, it is
in general not sufficient to restrict to certain parameterizations, like the S, T , U param-
eters [20] (which are only applicable for specific types of new physics contributions and
are intrinsically one-loop quantities; for a discussion of this issue, see Ref. [21]). Instead,
the MSSM predictions for the actual observables need to be worked out in detail.
Concerning the situation in the SM, as will be described in detail below, the level
of accuracy for EWPO is quite advanced. Obtaining predictions for observables in the
MSSM at a certain order requires in general a higher effort than for the SM case. This is
related to the fact that in the MSSM many additional parameters enter, in particular new
mass scales. The level of accuracy achieved so far in the MSSM is therefore somewhat
lower than in the SM.
Furthermore, besides the known sources of sizable corrections in the SM, e.g. contri-
butions enhanced by powers of mt or logarithms of light fermions, there are additional
sources of possibly large corrections within the MSSM:
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• Large corrections can arise not only from loops containing the top quark, but also
its scalar superpartners. Corrections from the top and scalar top quark sector of the
MSSM can be especially large in the MSSM Higgs sector, where one-loop corrections
can reach the level of 100%. The leading one-loop term from the top and scalar top
sector entering the predictions in the Higgs sector is given by [22]
∼ GF m4t log
(
mt˜1mt˜2
m2t
)
. (2.1)
• Effects from the b/b˜ sector of the MSSM can also be very important for large tan β.
• The b Yukawa coupling can receive large SUSY corrections, yielding a shift in the
relation between the b quark mass and the corresponding Yukawa coupling [23],
yb =
√
2
v cos β
mb
1 + ∆mb
. (2.2)
The quantity ∆mb contains in particular a contribution involving a gluino in the
loop, which gives rise to a correction proportional to (αs µmg˜ tanβ), which can be
large. For ∆mb → −1 the b Yukawa coupling even becomes non-perturbative.
• In general, SUSY loop contributions can become large if some of the SUSY particles
are relatively light.
2.1 Electroweak precision observables
Within the SM, very accurate results are in particular available for MW , where mean-
while all ingredients of the complete two-loop result are known [24, 25] (as well as lead-
ing QCD and electroweak three-loop corrections). Taking into account the latest re-
sult obtained in Ref. [26], the remaining theoretical uncertainties from unknown higher-
order corrections within the SM can be estimated to be (using the methods described in
Refs. [25, 19, 27])
SM : δM thW ≈ ±4 MeV, δ sin2 θtheff ≈ ±6× 10−5. (2.3)
They are considerably smaller at present than the parametric uncertainties from the ex-
perimental errors of the input parameters mt and ∆αhad. The experimental errors of
δmt = ±5.1 GeV and δ(∆αhad) = 36× 10−5 [28] induce parametric theoretical uncertain-
ties of
δmt : δM
para
W ≈ ±31 MeV, δ sin2 θparaeff ≈ ±16× 10−5,
δ(∆αhad) : δM
para
W ≈ ±6.5 MeV, δ sin2 θparaeff ≈ ±13× 10−5. (2.4)
This has to be compared with the current experimental errors given in Tab. 1.
At one-loop order, complete results for the electroweak precision observables MW and
sin2 θeff are also known within the MSSM. At the two-loop level, the leading corrections
in O(ααs) have been obtained [29], which enter via the quantity ∆ρ,
∆ρ =
ΣZ(0)
M2Z
− ΣW (0)
M2W
. (2.5)
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It parameterises the leading universal corrections to the electroweak precision observables
induced by the mass splitting between fields in an isospin doublet [30]. ΣZ,W (0) denote the
transverse parts of the unrenormalized Z- and W -boson self-energies at zero momentum
transfer, respectively. The induced shifts in MW and sin
2 θeff are in leading order given
by (with 1− s2W ≡ c2W =M2W/M2Z)
δMW ≈ MW
2
c2W
c2W − s2W
∆ρ, δ sin2 θeff ≈ − c
2
Ws
2
W
c2W − s2W
∆ρ. (2.6)
For the gluonic corrections, results in O(ααs) have also been obtained for the prediction of
MW [31]. The comparison with the contributions entering via ∆ρ showed that in this case
indeed the full result is well approximated by the ∆ρ contribution. Contrary to the SM
case, the two-loop O(ααs) corrections turned out to increase the one-loop contributions,
leading to an enhancement of up to 35% [29].
Recently the leading two-loop corrections to ∆ρ at O(α2t ), O(αtαb), O(α2b) (αt,b ≡
y2t,b/(4pi), yt,b being the top and bottom Yukawa couplings, respectively) have been ob-
tained for the case of a large SUSY scale, MSUSY ≫ MZ [32, 33]. These contributions
involve the top and bottom Yukawa couplings and contain in particular corrections pro-
portional to m4t and bottom loop corrections enhanced by tan β. As an example, the
effect of the O(α2t ) MSSM contributions on δMW amounts up to −12 MeV, see Fig. 1.
The ‘effective’ change in MW in comparison with the corresponding SM result with the
same value of the Higgs-boson mass is significantly smaller. It amounts up to −3 MeV
and goes to zero for large MA as expected from the decoupling behavior.
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Figure 1: Contribution of the O(α2t ) MSSM corrections to MW as a function of mh (left)
and tanβ (right) in the mmaxh scenario [11].
Comparing the presently available results for the electroweak precision observables
MW and sin
2 θeff in the MSSM with those in the SM (as given in Eq. (2.3)), a crude
estimate yields
MSSM : δM thW ≈ ±10 MeV, δ sin2 θtheff ≈ ±12 × 10−5. (2.7)
Thus, the uncertainties from unknown higher-order corrections within the MSSM are
about twice as large as in the SM in the case of sin2 θeff and even larger for MW .
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2.2 The lightest CP-even Higgs boson mass
The mass of the lightest CP-even MSSM Higgs boson can be predicted from the other
model parameters. At the tree-level, the two CP-even Higgs boson masses are obtained
by rotating the neutral CP-even Higgs boson mass matrix with an angle α,
M2,treeHiggs =
(
M2A sin
2 β +M2Z cos
2 β −(M2A +M2Z) sin β cos β
−(M2A +M2Z) sinβ cos β M2A cos2 β +M2Z sin2 β
)
, (2.8)
with α satisfying
tan 2α = tan 2β
M2A +M
2
Z
M2A −M2Z
, −pi
2
< α < 0. (2.9)
In the Feynman-diagrammatic approach the higher-order corrected Higgs boson masses
are derived by finding the poles of the h,H-propagator matrix whose inverse is given by
(∆Higgs)
−1 = −i
(
p2 −m2H,tree + ΣˆHH(p2) ΣˆhH(p2)
ΣˆhH(p
2) p2 −m2h,tree + Σˆhh(p2)
)
, (2.10)
where the Σˆ(p2) denote the renormalized Higgs-boson self-energies, p being the momentum
going through the external legs. Determining the poles of the matrix ∆Higgs in Eq. (2.10)
is equivalent to solving the equation[
p2 −m2h,tree + Σˆhh(p2)
] [
p2 −m2H,tree + ΣˆHH(p2)
]
−
[
ΣˆhH(p
2)
]2
= 0 . (2.11)
The status of the available results for the self-energy contributions to Eq. (2.10) can
be summarized as follows. For the one-loop part, the complete result within the MSSM
is known [22,34,35]. The by far dominant one-loop contribution is the O(αt) term due to
top and stop loops. Concerning the two-loop effects, their computation is quite advanced
and it has now reached a stage such that all the presumably dominant contributions are
known, see Ref. [5, 36] and references therein. They include the strong corrections, usually
indicated as O(αtαs), and Yukawa corrections, O(α2t ), to the dominant one-loop O(αt)
term, as well as the strong corrections to the bottom/sbottom one-loop O(αb) term, i.e.
the O(αbαs) contribution. For the b/b˜ sector corrections also an all-order resummation
of the tan β -enhanced terms, O(αb(αs tan β)n), is known. Most recently the O(αtαb) and
O(α2b) corrections have been derived [37]. All two-loop corrections have been obtained by
neglecting the external momentum.
An upper bound of mh <∼ 135 GeV [4, 5] can be established [38] taking into account
all existing higher-order corrections (in the mmaxh scenario with mt = 174.3 GeV and
MSUSY = 1 TeV, see Refs. [10, 11]).
The remaining theoretical higher-order uncertainties in mh have been analyzed in
detail in Ref. [5]. This has been done by
• extrapolating from the size of the existing one-loop corrections to the missing two-
loop contributions,
• changing the renormalization scale in the one-loop result [39] in order to estimate
missing two-loop corrections
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• changing the renormalization of the top quark mass at the two-loop level in order
to estimate remaining three-loop contributions,
• from the result for the leading three-loop contribution.
As a result, the remaining theoretical uncertainty from unknown higher orders has been
estimated to be
δmthh ≈ ±3 GeV . (2.12)
Concerning the parametric uncertainties from the experimental errors of the input
parameters, in particular the current experimental error of the top-quark mass of δmt =
±5.1 GeV has a very large effect [40],
δmt : δm
para
h ≈ ±5 GeV . (2.13)
In order to enable sensitive electroweak precision tests in the MSSM Higgs sector a
drastic reduction of the parametric uncertainty induced by δmt will be crucial [41]. This
can be achieved with the measurement of mt at the LC [7, 8, 9],
δmexp,LCt
<∼ 100 MeV . (2.14)
Besides a drastically improved experimental precision onmt, obviously also a big reduction
of the theoretical uncertainties from unknown higher-order corrections will be necessary.
In order to match the future precision on mh with the accuracy of the theoretical predic-
tion, the theoretical error has to be reduced by at least a factor of 10. This will require
a complete two-loop calculation, including the external momentum, dominant three-loop
and possibly even leading four-loop corrections.
2.3 B → Xsγ and the anomalous magnetic moment of the muon
Examples of further observables where virtual effects of SUSY particles can be very
important are the branching ratio for B → Xsγ and the anomalous magnetic moment of
the muon, gµ − 2.
The branching ratio BR(b→ sγ) can receive large SUSY corrections for light charged
Higgs bosons and large µ or tan β. The flavour-changing neutral current processes impose
very important constraints on the parameter space both of general two-Higgs-doublet
models and of the MSSM. The currently available SUSY contributions to BR(b → sγ)
include the one-loop result and leading higher-order corrections [42].
SUSY contributions to gµ − 2 are particularly important for large tan β and light
gaugino and slepton masses. The one-loop result in the MSSM has been supplemented
by leading logarithmic two-loop contributions [43]. The comparison of the theoretical
predictions with the experimental result [44] is affected by sizable QCD uncertainties, see
Ref. [45] for a discussion.
3 Precision tests of the SM and the MSSM
Before investigating the case of the unconstrained MSSM, we first focus on the example
of mSUGRA as a particular SUSY-breaking scenario. It is interesting to note that the
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rather restricted scenario of mSUGRA is still compatible with all available constraints
from EWPO, the Higgs boson sector, cold dark matter (CDM) [46], BR(b→ sγ) [47] and
from the anomalous magnetic moment of the muon, gµ − 2 [44], see e.g. Refs. [48, 49].
The constraints from BR(b → sγ) and in particular gµ − 2 favor the positive sign of the
parameter µ, see e.g. Ref. [50]. The prediction for gµ − 2, however, is still affected by
sizable QCD uncertainties, as discussed above.
We now turn to the unconstrained MSSM and compare it with the EWPO data. In
Fig. 2 we compare the SM and the MSSM prediction forMW as a function ofmt [51]. The
predictions within the two models give rise to two bands in the mt–MW plane with only a
relatively small overlap region (indicated by a blue area in Fig. 2). The allowed parameter
region in the SM (the red and blue bands) arises from varying the only free parameter
of the model, the mass of the SM Higgs boson, from MH = 113 GeV (upper edge of the
blue area) to 400 GeV (lower edge of the red area). The green and the blue areas indicate
the allowed region for the unconstrained MSSM. SUSY masses close to their experimental
lower limit are assumed for the upper edge of the green area, while the decoupling limit
with SUSY masses of O(2 TeV) yields the lower edge of the blue area. Thus, the overlap
region between the predictions of the two models corresponds in the SM to the region
where the Higgs boson is light, i.e. in the MSSM allowed region (mh <∼ 135 GeV). In the
MSSM it corresponds to the case where all superpartners are heavy, i.e. the decoupling
region of the MSSM. The current 68% C.L. experimental results for mt and MW slightly
favor the MSSM over the SM. The prospective accuracies for the LHC and the LC with
GigaZ option, see Tab. 2, are also shown in the plot (using the current central values),
indicating the potential for a significant improvement of the sensitivity of the electroweak
precision tests [52].
In Fig. 3 the comparison between the SM and the MSSM is shown in the MW–sin
2 θeff
plane. As above, the predictions in the SM (red and blue bands) and the MSSM (green
and blue bands) are shown together with the current 68% C.L. experimental results and
the prospective accuracies for the LHC and the LC with GigaZ option. Again the MSSM
is slightly favored over the SM. It should be noted that the prospective improvements in
the experimental accuracies, in particular at a LC with GigaZ option, will provide a high
sensitivity to deviations both from the SM and the MSSM.
The central value for the experimental value of sin2 θeff in Fig. 3 is based on both
leptonic and hadronic data. The fact that the two most precise measurements, ALR from
SLD [53] and AbFB from LEP [54], differ from each other by about 3σ, giving rise to a
relatively low fit probability of the SM global fit, has caused considerable attention in
the literature. In particular, several analyses have been performed where the hadronic
data on AFB have been excluded from the global fit (see e.g. Refs. [55, 56]). It has been
noted that in this case the SM global fit, possessing a much higher fit probability, yields
an upper bound on MH which is rather low in view of the experimental lower bound on
MH of MH > 114.4 GeV [57]. The value of sin
2 θeff corresponding to the measurement
of ALR(SLD) alone is sin
2 θeff = 0.23098 ± 0.00026 [53]. Fig. 3 shows that adopting the
latter value of sin2 θeff makes the agreement between the data and the SM prediction
much worse, while the MSSM provides a very good description of the data. In accordance
with this result, in Ref. [56] it has been found that the contribution of light gauginos and
scalar leptons in the MSSM (in a scenario with vanishing SUSY contribution to ∆ρ) gives
8
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Figure 2: The current experimental results forMW and mt and the prospective accuracies
at the next generation of colliders are shown in comparison with the SM prediction (red
and blue bands) and the MSSM prediction (green and blue bands).
rise to a shift in MW and sin
2 θeff as compared to the SM case which brings the MSSM
prediction in agreement with the experimental values of MW and ALR(SLD).
On the other hand, it has also been investigated whether the discrepancy between ALR
and AbFB could be explained in terms of contributions of some kind of new physics. The
(loop-induced) contributions from SUSY particles in the MSSM are however too small to
account for the 3σ difference between the two observables (see e.g. Ref. [56]). Thus, the
quality of the fit to ALR and A
b
FB in the MSSM is similar to the one in the SM.
Another observable for which the SM prediction shows a large deviation by about 3σ
from the experimental value is the neutrino–nucleon cross section measured at NuTeV [58].
Also in this case loop effects of SUSY particles in the MSSM are too small to account for
a sizable fraction of the discrepancy (see e.g. Ref. [59]).
A global fit to all data has been performed within the MSSM in Ref. [60]. The results
are shown in Fig. 4, where the predictions in the SM, the MSSM and the constrained
MSSM (i.e. the mSUGRA scenario) are compared with the experimental data (the SUSY
predictions are for tan β = 35). Fig. 4 shows the features discussed above: the MSSM
predictions forMW and (for large tan β) gµ−2 are in better agreement with the data than
in the SM (slight improvements also occur for the total width of the Z boson, ΓZ , and for
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Figure 3: The current experimental results forMW and sin
2 θeff and the prospective accu-
racies at the next generation of colliders are shown in comparison with the SM prediction
(red and blue bands) and the MSSM prediction (green and blue bands).
B → Xsγ). On the other hand, for the observables with the largest deviations between
theory and experiment, namely AbFB and the neutrino–nucleon cross section measured
at NuTeV (the latter is not shown in Fig. 4), the MSSM does not yield a significant
improvement compared to the SM. The global fit in the MSSM has a lower χ2 value than
in the SM. Since the MSSM fit has less degrees of freedom than the SM one, the overall
fit probability in the MSSM is only slightly better than in the SM.
4 Conclusions
We have investigated electroweak precision tests in the framework of the MSSM. Com-
pared to the SM, the MSSM contains several new sources for potentially large radiative
corrections. Of particular importance is the Higgs sector of the MSSM. While within
the SM the Higgs-boson mass is a free parameter, the relation between the mass of the
lightest CP-even Higgs boson of the MSSM and the other model parameters is one of the
most striking predictions of SUSY models.
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Figure 4: The predictions in the SM, the MSSM and the mSUGRA scenario (CMSSM)
are compared with the data. Deviations between theory and experiment are indicated in
units of one standard deviation of the experimental results (from Ref. [60]).
We have summarized the theory status of the precision observables in the MSSM and
have given an estimate of the remaining theoretical uncertainties from unknown higher-
order corrections. We find that the present theoretical uncertainties for MW and the
Z-boson observables in the MSSM are still significantly higher than in the SM.
We have discussed examples of electroweak precision tests in the context of the mSUGRA
scenario and the unconstrained MSSM. The mSUGRA scenario, despite its small number
of free parameters, can accommodate all experimental constraints, i.e. the ones from the
electroweak precision data, the anomalous magnetic moment of the muon, B → Xsγ, the
cold dark matter constraints, and the lower bounds from the Higgs and SUSY particle
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searches. The global fit to all data in the MSSM yields a better agreement for MW and
gµ−2 than in the SM, while no significant improvements occur for AbFB and the neutrino–
nucleon cross section measured at NuTeV. The overall fit probability in the MSSM is only
slightly better than the one in the SM.
We have furthermore analyzed the potential of anticipated future electroweak precision
data, including the Higgs boson and the top-quark mass, for testing quantum effects of
the MSSM. In order to match the prospective accuracy of mh achievable at the LHC with
the theoretical prediction, an improvement of the theoretical uncertainties from unknown
higher-order corrections by more than a factor ten will be necessary. In order to reduce
the parametric theoretical uncertainties to the same level, the precision measurement
of the top-quark mass at the LC will be crucial. Significant improvements of both the
parametric uncertainties and the ones from unknown higher-order corrections will also be
necessary in view of the prospective experimental accuracies of MW and sin
2 θeff at the
next generation of colliders. Thus, substantial progress in the theoretical predictions will
be necessary in order to exploit electroweak precision physics in the MSSM, which might
become possible at the next generation of colliders.
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